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(54) COMPLEX INVERSE SPREAD PROCESSING UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the complex 
type inverse spread processing unit with a small 
circuit scale where the circuit layout is facilitated by 
avoiding provision of a set of adders for inverse 
spread processing at an output side. 
SOLUTION: A complex matched filter for inverse 
spread processing is used for a reception signal 
where the quadrature phase shift keying(QPSK) 
system is adopted for the primary modulation and the 
binary phase shift keying(BPSK) is adopted for the 
secondary modulation. A set of adders 8, 9 is 
provided at an input side of an I channel product sum 
arithmetic section 1 0 and a Q channel product sum 
arithmetic section 11. The I channel product sum 
arithmetic section 10 applies product sum arithmetic 
operation to a spread code Ci and a sum (Ri+Rq) 
between the inphase component and the quadrature 
component of the received signal at the adder 8, and 
a Q channel product sum arithmetic section 1 1 

applies product sum arithmetic operation to the spread code Ci and a subtraction (-R1+Rq) 
of the in-phase component from the quadrature component of the received signal at the 
adder 9. 
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(54) ismo^mi v&tmmimmm 



(57) [SifiSjl 

l»C^Si*SQPSK. 2»C^SBdSBPS 

i?-(?fo5o iP»^8, grofflSr if'^^^^'i'W^nS^Stlasi 

^mm^<om^^^j^tA^^^^Mni^it^<^ (Ri + 

«='t>PH=B^^»S:IIL§lV^fe'{5ro (-R, +R,) htm 




[If *^ 1 1 m^^^^f^itSimm-^nm^^i^m: 
e. 

^^IffiJfef-^T'y ^^L«fDitli[{::J; •9«BiUi:t»SrmSE 

I = I, + j • I, 
C = Cj + j • C, 

l^^clE^oQPSK^c:3o^/^Tii. aeiijKttlt^oPJte^s; 

Si = li • c, - I, • c, 

S, = li • C,+ I, • Ci 

[0 0041 jimK<D/^ X^^Srfttai-ti-tt. Sff 

Ri = I, • Ci - I, • C, 
R, = 1, -0, + !, -C, 

Y/Vonm^W^nn^^f Y)^ (Ci - j • C,) Sr 
D = Di + i • D, 

= (R, + j • R,) • (Cj - j 
= (Ri • Cj +R, • C,) + j 
[0 0 0 5] iiSCD^^jCjJVT. C i = C q t \,ftM 
-g-lcH, 2^5cS^p*5BP SK (B i n a r y Phas 
e Shift Keying) fcjfcSo *:«IBT'tt, 
l»:^SS9SrQP SK, 2 2>c^glSrBPSKi:LfcDS- 
D = Dj + i • D, 

= (R, • Ci +R, • C, ) + j 
[000 6] iS^^D S - C DM A^^t&ilft f-*3V^-r 
tt. iiiiL/cUik^^IS, 2J!>:f£g^d5k ttCQP SKWt 
roSr^8i)^A»feftfi6^'~-<D±i?lHlil^l-fflv\ life 
^^;65QPSK, 2iJc^sra*5BP SKfOttO?:, Silfi^ 



!RfMqz 10-285077 

[%l^(OPJW/^Dtl^] 
[0 0 0 1] 

[«BJ<^Jl-r-5RJR^&l *:5SPJtt. DS-CDMA 

mmim-n^-^n^Ttrnms^ d i r e c t s e 

quence— Code Division Mult 
i p 1 e Access) Og«3getCfflV^*«itlSiS5 

[0 0 0 2] 

-fTiiitt-jSL/cDS-CDMAAK jS:^^<OgHi)iiHf 
i^)5V^^^^i)i&LAN (L o c a 1 Area Netw 
ork) i: b■raB$i^TV^5o DS-CDMAtt^ 
$BSr^««^^Sa-r5 1 JJc^^^t J; *) ;^-<^ h 

[0 O 0 3] DS-CDMA©10t L-T. 1 «>C^3ffl*J 
J;tJ«2?icaSP;i5t ^.tuQP SK (Quadrature 
Phase Shift Keying) rofcrod^fe 

(1) 
(2) 

So 2^>:^^^(^QP SK(C*3V^-Ctl, tlitfc??-§-^i5' h/'I' 

(3) 
(4) 

RttSiC^U<2>:Oii'9 tfi^o 

(5) 
(6) 

fflV^r^f 5o iS*fet!cm<^S:«m-i-H. (5) . (6) ^ 

•c,) 

(-Ri • C, +R, • Ci ) (7) 



(-R, • C, +R, • C, ) (8) 
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[0 0 0 7] ElStt. St3l5©«3^M3S»t£tic«iaiSe«^^ 

2 ^*ai§, 6, 7fjLPF, 8. 9 i o » i 

[ 0 0 0 8 ] S«fS-^», ^^iBSgH-J:oT2»^(c^ 

»cJ;01®illjgtl8^^4d-f><Ol«2lgJt*»$n, LPF 
(n— 6SriiUT«R^ifii:PI*B<Dlllta^ 
5)-Rii)fc>3, m2<0^SEtt. 7t/2^tiS5T-7t/2 
^1=B$n^«BiMjSi*»^3tcJ;i9*©^tb. LPF 7 

-troifeSs SffifS-^ttfi2^«SB§nT2^«Ero^-;^-'^ 

Rj , R, tts I f^r^v^w^oi*^^fl5 1 o. 

[0 0 0 9] 1 ^-v^^/v^fniR^^ 1 0, Qf-'Y^J^^ 

<D|H)*@JyJ;U'ii;^JS!&:J>Ri . R, «-J!£«^-§-Ci Sr*» 

5„ ■f-'it^^-fes I '?-^^>^i'SfaSI©g|5i ott. Rj -c 

, • Ci OfflMmSrttl:tli-5o if^LfcA (8) KMlt^ 
L-C. SB^«8 ft, Dj =Ri • Ci +R, • 

ifl^$rfcb:^)b. ;)3D^^9e. D, =-Ri-Ci+R, 
• C, (DmiSU^iiitl-ti>o ^<^^*x 2^Jc^Ii<DBP 

bnsi^^ifiK^D, *3j;t>*H55^5JD, J^S-^v^T, Iff 
»<0|RH=BfiS;5J I i idiiXfm.^^^ I , ?rf?±-t-5 ^ fc *5 
T-#5„ ±il?L.fc I-^^^WllfPSI^asl 0. Q^-y^ 
yvffif njg^SiS 1 1 *3 J; t>-iD»l§ 8 , 9 J: •? ^^SjSftffi 

looioj meti, W\s \^±m^tMMU<o--mi 

7p.-r^X3 y^fl|^iaTfo^)o 1211='^ 5 1 a ~5 1 f fi-t 
•i/^Vv-*— KlHlSS. 5 2 tt$iJiai$B^ 5 3 a ~5 3 f 
fk^n. 5 4 {±Sm«iE%^^. 5 5ttft£t!c??F#Vv7;* 
5 6-6 I«:*038i«-C<fo5. BlSri:>*»t) •^< -T* 

tern?? ^S?U tt r i t) d-'i: •? ft t f :^^<^??* 



[0 0 11] m^. ;^^<>-KSftft-^i:*>?><^tt. 

5 V^Sr$iJ^-t-2)S!l»gi5 5 2 J; 0 . "^^y^fV^^—J^^ K 
Ih1?S 51a~51f<Dl o»C||S2>c5^E$*VTA:/3 
■So /V'KlHlSSS 1 a~5 1 f (0#ttS:^)ra> 

S^SBS 3 a ~5 3 f J^iisv^T, ffit!i:i??-§-S^JSr^^i" 

~6 1 -C-iDii^tt-C+iMfflSrtii;^-*-*. ^^SCS 3 a~ 
5 3 f ictt, amSffi^^liS 4 *>C>»!|!ttEV r *5A 

[ O 0 1 2 J /'I' KlHlK 5 1 a ~ 5 1 f (i. 

^S*@«'^J^^f^»b«J5fe§^^5o Rte*i*llif*. cmos^ 
v^N'— ^*s3^S!eM^«g$nfc'b<o-c% •^©Atli;^i«^ 

[O0 13] r(OS^tii|>g|§tt^ cMOS-f 

^ :y :^ kW^^^^ <^^^^'^V.&i:9M 
flJSE<^l/2WS2p1tffiV r t ^KOSEESrSiPJ-i- 

[0014] SlJ^^g|5 5 2 tt. /V KiaSS 5 

1 a~5 1 fiZ-^nhtlfcT-ru-!^:!^^ y^&—M.m^ 

T'/W/K— KmsS 5 1 a~5 1 f (d:^^ ^^^HikM^fe 
UTA;^J«EESrBJl?)Z>irJ; 5(-S!)^i"5o ;im-J:'?x 

/V- KI118S5 1 a~5 1 f\zti, mWi^^ 
JR2?iJ©lJlfflftWSmfg^*s^l-©'9)2i*H. JtilELfc 

[0015] *3IEgB 5 3 a ~ 5 3 f tt. Ir)— 2 @ 
O-T-yW^T'l^^-^-lHlKMUX 1, MUX2lcJ;i?1?|^$ 

5o *»SB5 3 a ro-^/l'f^T'^J^lMHl^MUX 1 W|g 1 
cOA;^4ffi^»-H, ^Stf£:;i-5lJ-V7'/VJf:->'l'KlHl^5 1 a 
*-t>©m:^ttiE, Sg2(DA:^Sg^«-ttS*»^38^^5 
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yl'^:/ViJ7U-[HlKMUX2 0^1, ^2(DA:tlffi^lix 
m^m-^i^y). ® 1 <^A;tl4S^*-ttS2P«m V r . ^2 

[0 O 1 61 -eyV.^>^'l^:^lMHl^MUX 1, MUX2(0 

-^yV^7"U^1^[HljJSMUX 2<DW:^:d^*^a5 5 3 a (OL 
mtlt^J:^o L/c;65oT. ^iJWt^t brO*z:m??^0 

KMUX itt. 1^>'>^VV35^— v'l^ K[h1?S5 1 a :b^h<OA:t3 
mEES:ta;^JU -ryw^>^l^:J'lM£lSSMUX2tt. 

roj (Dt^. -^/V^^^'l^r^lMHll^MUX 1 Ji. 
EEV r $rtti:;'3U. ^2<?5-^/Vf^>^*l^i?^lMH]SSMUX2 

ffi§:lli;^-r^o **«ffivrfi. fl;J!5mffi<^i/2 t/j: 
5 J:5^-13:^^ttTV^;5/c*. ^^gjss 3 a — 5 3 f tci 
*5t^aH{±l:ti, Las;^^;65*^c:S5pmiEEV^S^I±l;^^LTV^ 

[0 0 17] m^U^ 3 a — 5 3 c {^liotl* S Hai;^tt^ 

tiffiSStt. ywKEISSS i a-^S l f rtoS 

v^S/c^s?). smmEEV r Sr^Spi: Ur. «-^^Sl5 5 3 a 
— 53 c(7)I±i;^miEOf0<7?l/3O;^^$§:#'t-5®EE 
:a5|ii:;^?^n5o *©gl55 3 d-5 3 f OHtl5;^fl;(jP^^ 
5 8lcA;^$tur*5»?. ±ilib/ci:©'&irP1tt-> ttih 
ofDCD 1/3 § SrWi-^mffid^ffi:^ $n^o 
[0 0 1 8] jbD©:g5 6, 5 8(7:)m:^^^^ Ad@^6 0 1;i 

2h\.Xi6^. %m^QOi)^h\X. *D^Sg5 6, 5 8(D 

ttS:;^oi/2 0;>c#$OfPt/c^^miEd5ta;^$tbao - 
^^g|55 3 a-S 3 c(C:Jb*ft6Lttl:;^Ji. JD^S5 

7t;iA;^)$ix. ;mbofp(^i/3 0:;*^#*Sr^t-5m 
ffid5|±i;^^n^o *fc. ^^lfB5 3 d-5 3 f (^)LfcB;^ 

[0 0 1 91 ip^^e 0, 5 7, 5 9 0ta;t/ri. JdSlss 
6i(cA;^$tt6o rojo^«6 ll^:*5V>T. *D^«6 

0{c:*|-r^A:^;^-v^<v^i^>';^t^:^^^f^> Jfat=¥-Y^< 

v^^'>'>^0;^t $ t^L< *0^5g5 7, 5 9 tcS^ 



p^<D{it(7) 1/2 t $nTV>5:fe:*. ^ (?5*P®:g§6 1 ;6^e5 
iD»^6 0(Otti;'3ttffi^*DS:g5 7, 5 9(Offi;^?« 
EEO# 1 / 2 0®JE<7)fPtC>5ti^;i-6«I£d5ffi:t» w 
hht$:i>o \.fz.i>^oX. r<0*n©«6 l;6^fe)tt. fitfSc^ 
^vc;^>^^5 5;6-bffi:^$ti^fi2:m?9-^^J'Jco ^ i \ 

m^^^f^^^nns 3(cg^$nfci^>'7Vv3j^->^i.K[Hi 

\hti(oii^. tommf^. -r>i^"^> :^^<>^KS^sis 
[0 0 2 01 mn^ 6 1 bjAifc??^*^ 1 mm^<^^M 

KlHlKl-A:*ii"5o rntlRl^bT. *t» 
iRF#Uv?;?^^5 5d:. aa;^Urv>fcfi£m?5F^^?iJ^i^ 
v^fL^-^m^^yy Y^^X\&f)^^o ±iEL/cSi^*aS 

y^^'^iy K^{tif-i-cOi^>^>^Vi'55^— KIUSSS i a — 5 l 

[0 0 2 11 EISlei^Lfc: I ^^;f^/V®fP?S 

^^151 0, Q^^-:^yV«fPSI»Sl5 1 1 ^^^^^m^X 

[0 0 2 2] :^hk^s I^-^'^/^WfPill^SBl 0, 

tt. ^ifccojbpstsg 5 6-6 i;dsiae$ttffij5:t-ia^-rs^ 

LfcAn»S8, 9. *5j:r>\ *D»^8, 9t'^y'f'Vy 
^'V^>'^3ffifPil5^Si5 1 O , Qf^^^/v^fPSI^lFK 1 1 

[0 0 2 31 ia7tt. ftv^^£tsc^9-g'^3?^J^c^(^^c::ufc-^^y 
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4^. E16i:lRl«|/j^$B:»{-B:l^i:?9F^Sr#LTifte^Sr«P& 

i'i>o 7 1 a -7 1 f fiSfP^tat^^o 7 2-74 

«-afaig^>^ti o,:J^71a-71ff^. ±Xm C^^X* 

10 0 2 4] rO-eiy^K:7>f/lx^d:. ^^fni^^^n 
5/^7la--7if (T^f-ixiT'yV'/i^— yi^KlElSS$r]i:?Ui-3fe 

a - 7 1 f (Offi;bS:JD^^7 2-7 4 "C^ fcJ-An» Lfci 

>{ifOT'fo6o AD^s&7 2, 7 3f^. ^yx^J. laetii^u 

TtJbP^SS 6 — 5 9, 6 1 3A;'3SO:&D^:§§X' 
fct). *P^S§7 4tt. 0iJx.«s E16I^^L/c^ID^S5^6 0 

[0 0 2 5] :l(0-^^y^K:7^/v^^c:oV^Tt^ El 5, 

[0 0 2 6] men. ^^^(Dmmm7^ii:Wcmm^m:(Dm 

2co0iJSrIft?«i-arc«)CO:7'n s/:^^tfiS;EIT'*5c m^. 
5o 2 1 » I ^^^/vafniS^SR. 2 2 ttQ^^^^/v^a 

10027] DS-C DMA:*r^(;:)Jtm^^'^^i-*t"^ 

N/ 2 ^ >^-(7)i£tfc??F-§-OV>-m;d>$:l±l;^^i^ ^ t ^ 1> 
2 2 0^tL-?tb?r. Ni$^ s/:7'^fcttN/2i$' s/:7'OV^i= 
[0 0 2 8] I ^^^-/V^?DSI®g|5 2 1 . Q^-V-t>/Vffi 

fp^gg(5 2 2 tc, m7 \c9r^\^tL'^ yi^ V7 ^ ^my*^ 

;55N;^ 5/:7^ttl;'3i:^fc ^JD^«6 2 OUi:t?d5N/2 ^ 
5 5 7b^hi^^yy'i^fcn^y2^yzr(Dmmn^<o 



X3 yi^^m^ii-^o N/2^s/:7*Ot#t-H:. >^^< 

:y vsiim^^m^mny^ y^ 7 1 ^-^7 1 o rat-is 

7 1 a - 7 1 c ^7>^1l;lt3V^T^ii-r 5 <J: 9 \Z.'t^. 

ll!7tc|gE^'rvT^-r&at-'t 7 SSr^v^^Sr-^ 

offi;tiffl^fc?^5o Q^-y^/i'«loSI^SFB2 2 

[0 0 2 9] EjSfr^i^bfci 9t-. ^ yy''^m(Dltit)^ 

"tn^^nmn^s, 9i6xmm^si. 8 2 
t»m^(Dm^itmvx. £^^^j:i}ms^(Dmm^^<ti: 

10 0 3 0] msvx. m^(ommmmmmf&}immm(om 

m^^o 3 1, 3 2t^ I ^^^W^fPj^»|fI5> 3 3, 3 

[0 0 3 1] :L(ommmmij:m!id^mmW:\^. 
y])i^^*^(D^y'f'Vy>(/\^^i:m^^fc'h<oxh^o El 

2SO^t3 s/^c 1 k 1. c 1 k 2$rfflVNT*9-:/:7-y 

fa}||@?P3i, 3 2(om;^0'g'^^b^<tt>\ Q^^^^/i^^ 

?pSI^S153 3, 3 ^(Dmtf(0^^^^^o U;6^L. 2a 
(7?^ D 2/:^ C 1 k 1, c 1 k 20^^S»J(;::3SStc:UB:^J-t' 
Srfcd^felp. 2)m<DiD^^8, 9t5it)^AD 

g:g§81, S2^&Wt'r^o :t-^<'^>y^Vl^i:^^<DKk 

mt^±^<ti:^\^t\ ^(Dikm^i^mi^x i^^^^ji^m 

[0 0 3 2] Ell 0 Ji. «e5feOlS^^iS?i£m«!:S3geO 
||4(Oef!jSrIft?^i-^/cfeO>^n iy>>1?|^Eir'fc6o Ell 
0 (a) \^^i$:mf&m. Ell 0 (b) \':Xlo(Dmm^<0 

[Hum^mxh^o Ei*s Ei5, mstmm^j:^i^\^\'^ 
mcn^^i4vxvLm^^K't^>o 4 i-4 sritesi 
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4 4riRAKE-&^ • ^^^s 4 5, 4 6 

4 7, 4 8ttiS:5>SI. 9 1, 9 2(4*0^SlT-fo5o 

[0 0 3 3] -^S/^ K7-i'/'l':5'(0^-^. 1 ->:/;}?>'Vt;ii:) 

5fc«)jcn-^>'wf^^-?;=^i-Mi^:;-t"5^<;^:«-c»*asas§4 i ~ 

[0034] EllO (a) ^C*3^/^T. §«{f -^©ID^B, 

a:^j*:»Ri, R, fi> +BM5S4 i~4 3^'A;^$n 
So ^mm^4 1~4 3f4. El^?lr*B&Lfc*fc»??^^ 

w^n^-Ci (Din^-^n^^i-f^c ^<on. =&tiBa5§4 i 

tcMP$tUfcS£SS!!f?-§-Cj (1) ~C, (n) ©ft#m 

[0035111110 (b) ^::;^"t-l•o^D^all^^-*5V^ 
■r, ^Sc^4 5, 4 6trj;i?S{tm-i-©l^tBi3j;Ufii:^ 

^5»Ri, R, (C-^rtf^ttlfifc^^-g-C, (n) Sr^^ 

«:9-^4 7, 4 8lc:it5•?:(0^if§rl->v:afy^ilM8l- 
^pfco•r«^^L-Ci^*^£iS:^^!iS<Sr^T5e *iSiS4 3 OjJ&a: 
tfel±S;^tt, El 0 (a) m^-f <t *D^SS9 1. 9 
2J::*3V^TiD^*5J:Vt^^Sr=ffv\ Sft(I-§-D (n) = 
D; (n) + i • D, (n) -^^ti-f^o •te<^*SH^4 

1, 4 2^^:oV^T'bl^«T-fol?^ i£i£tfctii;^^An^S§ 

8, 9, 8 1, 8 2}Cj3V>T*03i*5j:O«M3SSr^fV\ ill 

*»Siio?Sft«-S-^RAKE-g-^ • ffi^a5 4 4 lJ:tt5:^l•r 

So RAKE-^^ • «lilf|5 4 4 fcJJV^TH:, #iiJJl5iSS'J 
[0 0 3 6] 
[0 0 3 7] 



[0 0 3 81 if*3S2(^:|E«c»^!g^^:*5^^Ttt> 

ici-Sirt tic. lH]8SMmSr/h$<i-5rt;4s-t?#5o 
[0 0 3 9] m*«3»::|E«ro^l«lw:fcV>Ttt, Sl**g 
i*fc«:2»!:|Em<D«^S!3S?ft2:m*aa^®»-i3V^-c. M 
BE^i, %z(r>-^ yi-yy ■< ^ti^'ti. ^^£^> 

iiLm(Di7X3 •y:!7m^\^&^^^xApjm^-^m^-9>'y'v 

y^y'y^ji^^U(oiiit)^mm\z.n^^ti>^x^^o * 
y^jv^t^m\z.^i-fti:<x-hx\'\ ^<^^^m. lassiae 

[004 0] »*3S4 lc|E«©^p»rj3V>-CB:. 
Srtf 5m2ro*eBia3;^#S^*-t-5'b<75-ffc5o b/c^*s 

[0 0 4 1 1 

X'h^o i^'P^ m5 tmmj:^z^\^itm}:-n^kHi^x 
mm^^v^-t^o k0m\^xm.mhfcvt3^<ommm 
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j^m^MM^ 10, ^/vwfosi^gB 1 1 <r>xt}m 

So 

[004 2] I '^^^/vmrnmnn i o ^logs s 

(Rj+R, ) tK:»??-^Ci <OWfDSI»SrtTV\ 

*S;^*»blHHe^^^Srllb§lv^^'b© (-Ri+R, ) t 
ft£a!??^Ci 0«fP?»»^^=fT5o ^o^*, ^ (8) 

i+R,) mmSi^ (Ri-R,) Sr3St-a5t»!Js ±iiL 
fc (-Ri+R,) (Rj+R,) ^m^f£t>i 

[0 0 4 31 lHl^lS;t^_ll^^:*5V^T, i ^Y-^/V'W?oSt^ 
Ml o-^Q'^^^yi'iBlfoiSasepi iro^Siro^iKSr^ 

m.i)^^§>X-h^o I ^-v-tw^fngllSgBi O-^Q 

^•^•^yV'^fDjll^lHSi 1 <oA:^{MOM^tt. Hl;*ifi!HO^ 
^ic Jt-cr s^j1«*s S) 5 «>^^fls*SrielK-hcoil]gSgee 

[0 0441 la 2 tt, ;*:^B^O«mS!iiSe!t£ScMS3S«<?5 

5. Hl'f'^ 0 5, 08 tl^«l^c$B^i::«Pm-i-Srf*L 

2 1 , Q^^^>'l'afPS5»§B 2 2 (DA;'3{«!l-*D3SESg 
8, 9©ifaSrSl:f?-^ct><?5T-fo2>o lHlgSS«±(-*3V>T^ 

*sofcSA;'3(aii<^^*^f-*n5^^8, 9 jB<j;T>'tB2S^ie 

LTtt. 1 6, 3 2, 6 4, las^-y^-^s 

[ 0 o 4 5 J 12 3 ^^p^o^msiattm^siaisew 

f-^^-y\^mfamMU3 1, 3 2, Qf"^^;wSfPSIS^ 
33, 34<^ffi;tl5r. 2S<O^Ds/^C 1 k 1, Clk 
2©^iKS"J»cafigjcUj:^)T?#5J;5»--tit2: tJ-. i 
-^■Y^yV-iafDtg^^FBS 1 , 3 2, Qf-^:^;vm^DmWU 
3 3. 3 4<7)A;'3{B!)l-*D^«S8, 9 <DM^ im/ctt^tt 

[004 6] ±m LfctSLmX'ti, I ^^-^/t-SfP?!?^ 



|g8, 9Srga:(t5wi:l-<};t)lHl^ieed5^BJ-'&5o * 
fc, *DSLSiS:A*iI8H-^t-rttcioTiffi-e!^ftfJ;9 

fi^.LTfttBJLfc^ s/:/m<^nI^i:0 3 Sr#fi8LTtft0JL 
[004 7] /iis, ^fflLTtcv^^ s/7•(cJR•t-^>1^>':7'y^ 

[0 0 4 8] 04 tt, ^mm<ommm^itmmmmm<o 
5. 04 (a) ii^i^m^m. 04 (b) ttHHw+aBB 

Srortg|J«|fiS;0-Cfc5. 0f, 05, 08, 0ioi:PI 

mtiiMi^Kts.mcn^^H\^xsLm^''^9^-r^o 010 

AD^Igs, 9^<o^|gcffiSrtiBa^4 i~4 3roA;:'3 

^notim^^mw(mm%:^\t\ gmtt^D (d =d 

i (1) + i D, (1) , • • • , D (n) =D 
i (n) + i D, (n) SrRAKE-^fife • =g^gB4 4 

[0 0 4 9] 

PJ(ci;h.«, =|g|^(DlElSSSI**Jj;l>-»ggEi^*sii;^Ao 

[0ffi<OfSi^/ilftB^] 

[01] :$i^m<DmmMmt&nisiMmm(^m 1 <omm(D 

[02] *«B^Olgi!IS!i^t£»*!iaiSew^2©|llfeO 

[0 3 ] :ii^m<D^mMM^mmmm&<Dm 3 (^ms© 
[04] 3|i:«M(D:gifiSjjfrttsi*aaiie<^^4roiiifeo 
[05] ^i}^mo^mM^iiMidtmmM<om 1 t^^^y Sts^bj 



#^¥1 0-285077 



[IDS] ^m<ommmMi6ini&mmmff^f^2(Dm$:Vim 



1 ^>iail. 2 , 3 , 4 5, 4 6 mn^. 4 MiSliS 
5 n/2«^4aSI. 6. 7 LPF. 8, 9 

MSf-S^. 10, 21, 31, 32 \f-\^fvmfn^'^ 

11, 22, 33, 34 Q5^^r^>'^Wf^?l^^gP. 
12 t£St?9-^L'v';^^v 4 1—43 *BMS#> 44 
RAKE-&^-«S8g|5, 4 7, 4 8 a^^Sg 



[@1] 



[|g|2] 




'+12. CiT" 



CI 



^ 



11 




i 



Ci 



DS 



N/2 



Dq 



N/2 




31 H 



[@3] 

Clk1 ClkZ 



+ 12. 



t r 



Clkl^ 



Clk2l& 



Dl 



Clkl3^ 



Clkl Clk2 



141 




a.(n) 



^Dq(n) 



(9) 



^mW- 10-285077 




ime] 



52 



51b 



S/H 



■^51c 



51 e 



6 If 



S/H 



54 



53b' 



53d ^ 



3e^ 



53f 



Vr 



58 Isa9t9i 



so msas 

■- 



57 



m»9 



7^ 

58 

69 



31 32 



C!k1 Clk2 




— tt 

Clkl Clk2 



Clkiife 



(10) 



0-2 8 5 0 



[0 7] 



[Ell 0] 



71a 



71b 



71c 



71< 



71e, 



71f 



52 



72 to»5 



N/2 ^vZfOi^^ 



74 ftl^S 



73 



Rl 



Ci(1) ySl 



' Ci(2) 



.82 



ei 




44 



RAKE 



(a) 



Ri 



Ci Cn) 



Rq 



CD 



(b) 



